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Questions from last meeting

*What will a linear drift do to water-level
contours in the northeast?

*|s the positive water-level change near
Wendell representative?

Do Oakley area wells represent the regional
aquifer?
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Linear Drift

* Previously used Ordinary Kriging which
assumes no trend in the data

e Universal Kriging with linear drift (First Order
Trend Removal).
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Wendell and Oakley area wells

*Well near Wendell showed positive water-
level changes while surrounding area
showed declines.

*Appeared that two wells were “driving” the
large water-level declines in the Oakley area.




Well near Wendell
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Very little information is available for well 07S17E-14BAA1. The well is 383’ deep and completed in
Snake River Group basalt. Although the well driller’s log could not be located, it was observed that
several injection wells are located nearby.
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Well 11S20E-24DDD1 in Oakley fan area
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Well 11S20E-24DDD1 completed as open hole through basalt into rhyolite. First water at 219’, but

not enough water from any depth to report in log.
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Well 12521E-24CCC1 in Oakley fan area
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Fuart Faal @10 637 Black lawva
——— - 697 650 Soft, broken &rotten lawva
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650 705 Black lava, solid
5 as Gravel & clay e T o P S e o
705 810 Red rhylite, solid
2% b Clay & sand _ e Ny
810 40 Brown rhylite,solid
45 50 Cemented gravel, solid - o -
gho 1021 Brown rhylite, mucky |
50 160 Yellow clay & gravel Z = -
- =1 1021 1030 Brown rhylite, broken |
160 186 Sandy clay & gravel = B T
1030 1105 Brown rhylite with sandy elay mix
1846 211 Dark gray lava, solid = T
1105 | 1150 bray rhylite & sandy clay mix |
211 219 Brown & red clay T - - — 1
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234 Brown lawva, solid - § - -
|
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332 Red lawva : - .
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1]
513 520 Black lava, seolid . | - = - } ..__I_I
| 1
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597 610 Brown clay B i |
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Well 12S521E-25CCC1 originally completed into rhyolite, cased to 1129’. No report of water from any
depthin log.
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WELL DRILLER’'S REPORT

State law requires that this report be filed with the Director, Department of Water
‘within 30 days after the completion or abandonment of the well.
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4. METHOD DRILLED q—lﬂ iy T e
O Rotary O Al O Hydraulic 1 Reverss rotsry 1 | Head rhyolite-soft & suddy
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— 1 —and cavy. 1z
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0 inches _ inches 1 & 1L0S{ 1470 Gray sandefine (S11) X7
i 571 1239 — Oray
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Well screen instalied? [ Yes Gk No 1o =——— 1
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Ll —— Y o —_—
Diameter Slot sire Set from feet to foat &Tﬂ'dmﬁ.lgr ne water in the dony
Diameter ___ Slot size ____ Set from _ et to feat 5 2 —
Gravel packed? O ] —
Placed from
Surface seal d
Sealng procedur — o
Method of joining casing: (0 Thresded E - o
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Describe access port . NS TR R 0.
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Well 12S521E-25CCC1 deepened to 1870’ in 1980. Casing was extended to 1239’, into rhyolite. Only
trace amounts of water reported in log.
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Wells 12521E-25CCC1 and 11S20E-24DDD1 appear to be deriving water from both basalt and
rhyolite. Both lithologies are not very productive, and the wells have been drilled beyond 1000’ in
search of usable volumes of water. It is unclear if these wells are outside of the regional aquifer, or
in an unproductive region which is close to the aquifer’s edge. Other wells in the area experienced
greater than 20’ of drawdown and appear to be completed in the regional aquifer (1980 — 2001).
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New Business: Changes in
Aquifer Storage Volume
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The change in aquifer storage has been estimated using the synoptic water-level data. The volume of
change in storage was calculated as follows:
1. Change point data was interpolated with Geostatistical Analyst in ArcMap®.
2. Water-level change values from the raster (change-map) were assigned to model cell
centroids using interpolated pixel values.
The new water-level-change point values were joined to the calibrated Sy Model Grid from ESPAM1.1.
4. The cell area was multiplied with the water-level-change value and the Sy value to get change volume
by model cell.
5. Sum cell change volumes.

w

The process was repeated using the average Sy value of 0.070488 from ESPAM1.1.

Grid math volume calculation in Surfer® was used to check the GIS volume calculations. The average
Sy value of 0.070488 from ESPAM1.1 was used in the Surfer® calculations.



Water Level Change - Spring 1980 to Spring 2001
with Well Locations
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Water Level Change - Spring 1980 to Spring 2002
with Well Locations
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Water Level Change - Spring 1980 to Spring 2008
with Well Locations
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Water Level Change - Spring 2001 to Spring 2002
with Well Locations
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Water Level Change - Spring 2001 to Spring 2008
with Well Locations
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Water Level Change - Spring 2002 to Spring 2008
with Well Locations
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Calculated Storage Volumes

Volume of water from change maps and ESPAM1.1 calibrated Sy distribution
Calibrated Sy Average Sy 0.070488  Check with Surfer® (Sy

Distribution (ESPAM 1.1) (ESPAM1.1) 0.070488)

Change Years Volume (AF) Volume (AF) Volume (AF)
SP2001-SP2002 -1,728,867 -1,668,280 -1,684,091
SP2002-SP2008 -2,857,427 -2,648,868 -2,664,143
SP2001-SP2008 -4,407,390 -4,071,544 -4,098,400
SP1980-SP2001 -1,968,402 -1,978,546 -1,995,342
SP1980-SP2002 -4,048,123 -3,845,664 -3,873,018
SP1980 - SP2008 -6,183,513 -5,736,486 -5,786,209

Note: Previous slides report the SURFER® calculated storage volume.
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Are these change maps snapshots that capture the
trend in regional water-level changes over time, or do
they represent discrete phenomena (measurement
error, pumping, etc.)?



Water Level Change - Spring 1980 to Spring 2008
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Water Level Change - Spring 1980 to Spring 2008
with Select Well Hydrographs
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Water Level Change - Spring 1980 to Spring 2008
with Select Well Hydrographs
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Approximately 2,000,000 AF of water was removed
from storage between 2001 and 2002, and

approximately 6,000,000 AF between 1980 and 2008.
Are these change-in-storage values reasonable?



Historic Annual Change in Storage
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Historic Cumulative Change in Storage
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The comparison with Kjelstrom indicates that the
change-in-storage volumes are within the range of
historical changes, and the cumulative change seems to
make sense. However, there is a large data gap
between the Kjelstrom estimates and the synoptic
estimates. Let’s try to estimate storage changes with
typical spring-time measurements (non-synoptic).



Water Level Change - Spring 2001 to Spring 2002
with Well Locations
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Water Level Change - Spring 2001 to Spring 2002 - NON_SYNOPTIC
with Well Locations

Water Level
Change (ft)
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Comparison of Calculated Storage Volumes

Comparison of Synoptic and Non-synoptic volume calculations
Synoptic Average Sy Non-Synoptic
0.070488 Average Sy 0.070488
(ESPAM1.1) (ESPAM1.1) Difference (AF) Difference (%)
Change Years Volume (AF) Volume (AF) Volume (AF)
SP2001-SP2002 -1,668,280 -1,659,658 -8,622 1%
SP2002-SP2008 -2,648,868 -2,738,924 90,056 -3%
SP2001-SP2008 -4,071,544 -4,398,582 327,038 -8%
SP1980-SP2001 -1,978,546 -1,772,623 -205,923 10%
SP1980-SP2002 -3,845,664 -3,432,280 -413,383 11%
SP1980 - SP2008 -5,736,486 -6,171,205 434,718 -8%




Annual Storage Change
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*1912 — 1980 Storage changes, and 1952 — 1980 Storage changes from Kjelstrom, 1995. **1980 — 2008 Storage changes based on
non-synoptic spring water level measurements. ***1980 — 2008 Average Change based on Synoptic Measurement difference.




Cumulative Storage Change (AF)

ESPA - Cumulative Change in Aquifer Storage
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Water Level Change - Spring 1995 to Spring 1996
with Well Locations

Water Level
Change (ft)
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Discussion.



